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Abstract 
Sustainability challenges including climate change, social injustice, resource 
depletion and biodiversity loss are becoming increasingly apparent. These 
challenges can be understood as partly resulting from unsustainable socio-technical 
systems in society, assumed to require transitions to become sustainable in time. 
When moving beyond more conventional attempts to analyse and describe 
sustainability challenges, there is an increasing research interest in solutions-
oriented and prescriptive approaches to meaningfully engage with sustainability 
challenges in various contexts. 
The aim of this thesis is to contribute knowledge on how societal transitions can be 
guided into desirable and sustainable pathways, where social learning is assumed a 
key process. The many designs and frameworks for engaging with sustainability 
transitions that prevail in literature seldom provide insights into the contingent 
nature of its application in its particular context, the prior knowledge and beliefs of 
participating actors, or an unpacking of how and why (transformative) social 
learning processes might unfold. 
Through inter- and transdisciplinary research and drawing on case studies and 
ethnographic methods, this thesis includes further development and an empirical 
evaluation of a backcasting-from-principles process in two settings: a ‘Challenge 
Lab’ arena that creates space for students to lead sustainability transitions (Paper I), 
and a regional multi-stakeholder process related to climate policy (Paper II). These 
studies represent initial attempts to better understand conditions and mechanisms 
into the kinds of learning that occur in these spaces. Finally, this thesis develops 
hypotheses on capabilities of sustainability principles in navigating transitions, and 
particular tools that may be used within and beyond backcasting settings to provide 
structure in inspiring and supporting conversations on sustainable and desirable 
futures (Paper III). 
Keywords: sustainability transitions, backcasting, experimentation, social learning, 
reflexive governance, transdisciplinarity, Education for Sustainable Development 
(ESD) 
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A number of sustainability challenges are becoming increasingly apparent, 
including climate change, social injustice, resource depletion and biodiversity loss. 
These challenges are typically accompanied by complexity and dispute, where their 
ultimate societal causes are contested and effects dispersed across space and time. 
In addressing them, long-term gains are typically set in opposition to short-term 
interests (Hopwood, Mellor, & O’Brien, 2005; Waas, Hugé, Verbruggen, & Wright, 
2011; Sen, 2013). To handle the width and depth of many of the challenges, 
transformative processes of change are deemed necessary to achieve sustainability 
in time (United Nations, 2015; UNFCCC, 2015; European Environment Agency, 
2017). 
From a transition1 perspective, transformative processes of change imply more 
fundamental changes on a level of ‘socio-technical’ systems in society. This 
includes systems of provision- and use of societal functions including energy, 
mobility, food and water (Grin, Rotmans, & Schot, 2010). Drawing from the work 
by Rittel and Webber (1973) on ‘wickedness’, transitional changes in such systems 
are said to be complex, uncertain and ambiguous and can hence not be planned or 
controlled in a traditional sense. Rather, their speed and direction are said to be 
possible to influence (Rotmans, Kemp, & van Asselt, 2001). Deliberate attempts of 
doing so include reflexive modes of governance, which seek to coordinate actors 
and resources towards a common purpose, and emphasize collective 
experimentation and learning (Smith, Stirling, & Berkhout, 2005; Voss, Bauknecht, 
& Kemp, 2006; Voss & Bornemann, 2011). Objects of focus are often systems 
considered unsustainable, whose development is attempted to be guided into 
sustainable and desirable pathways via strategic ‘acupuncture interventions’ 
(Loorbach, Frantzeskaki, & Avelino, 2017). 
Backcasting is a futures-oriented approach that is used to guide various change 
processes in the context of sustainability. In reflexive governance, backcasting is 
often used as a particular approach to navigate transitions in real-world settings 
(Vergragt & Quist, 2011). Backcasting has gained traction for its potential to 
complement mainstream planning processes (Giddens, 2009), and has been 
recognized a key process to guide the realisation of Agenda 2030 with its 17 
Sustainable Development Goals (SDSN, 2015). In its essence, backcasting seeks to 
articulate desired futures and then analyse how they might be achieved (Robinson, 
                                            
1 See further Feola (2015) and Hölscher, Wittmayer, and Loorbach (2018) for discussions 




Burch, Talwar, O’Shea, & Walsh, 2011). It hence considers the future as something 
to be created, rather than something pre-determined or a matter of probability 
(Robinson, 1988, 1990). 
As sustainable futures remain to be created, it implies work at the border of the 
unknown, where social learning becomes a key process (Robinson, 2003; Armitage, 
Marschke, & Plummer, 2008; Wals, 2009; Reed et al., 2010). In particular, it is 
argued that processes of transformative social learning – understood as the level of 
beliefs, values, actions and societal structures – are central in the sustainability 
discourse (Budwig, 2015; Macintyre, Lotz-Sisitka, Wals, Vogel, & Tassone, 2018). 
Such learning is often referred to as ‘learning what is not yet there’ (Engeström, 
2016). Transformative social learning explores the potential of learning to produce 
new objects, practices and activity patterns, in addition to the mere construction of 
novelty in the minds of the learners. 
 Problem and purpose statement 
When moving beyond more conventional attempts to analyse and describe 
sustainability challenges, there is a growing research interest in solutions-oriented 
and prescriptive approaches to meaningfully2 engage with such challenges in 
various contexts. These developments can be identified in transitions- as well as in 
sustainability-oriented research that include both descriptive-analytical as well as 
process-oriented and prescriptive approaches. Yet, the two fields of transition and 
sustainability research lack general integration (Schäpke, 2018). Smith, Stirling, and 
Berkhout (2005) remind us that ‘naturally’ unfolding transitions (such as the shift 
from a horse- to a car-based transportation system (Geels, 2005)) may not 
necessarily guarantee sustainability. And maybe not surprisingly, convincing 
understandings of sustainability can be argued necessary but insufficient for 
transitions towards these ends to come about. A key challenge in transitions research 
is to understand and explain not only transitional change in societal systems, but 
also how such change processes can meaningfully be guided into sustainable and 
desirable pathways. 
Sustainability research primarily gravitates around dynamics and sustainability of 
coupled human-environment or socio-ecological systems, with little emphasis on 
how (future) transformative processes of change in such systems may be guided in 
desirable pathways (Kates, Clark, Corell, & et al, 2001; Miller, 2013; Bai et al., 
2016). In addition, sustainability research is often more concerned with 
problematization and criticizing the concept, with little ambition to link emergent 
understandings of sustainability to (potential) societal processes of change. In 
                                            
2 Meaningful in this context imply both that the engagement in fact contributes to 
sustainability to some extent, and that it provides learning for those involved. 
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transitions research, primary attention is paid towards socio-technical systems and 
dynamics of historic events of disruptive change  (Geels, 2002; Grin et al., 2010; 
Geels, 2011; Markard, Raven, & Truffer, 2012). Engagement with sustainability can 
be argued to generally fall short of moving beyond statements where the term is 
considered as merely ‘purpose and direction’ of potential (future) processes of 
change (van der Helm, 2009). Additionally, when efforts are made to engage, 
sustainability is often referred to as low-carbon, environmental performance or 
factor ‘4-10’ (e.g. Smith, Voß, & Grin, 2010; Geels, 2011; Geels, Berkhout, & van 
Vuuren, 2016).  
To date, sustainability transitions research on the level of context and generative 
mechanisms remains underexplored and deserves greater attention. Prescriptive and 
process-oriented approaches to sustainability transitions typically include elements 
of both sustainability and transition research strands. These approaches come in the 
form of reflexive governance frameworks  (Folke, Hahn, Olsson, & Norberg, 2005; 
Loorbach, 2007, 2010; Olsson et al., 2006; Steffen et al., 2011; Loorbach et al., 
2017) and are, to various degrees, informed by backcasting (Vergragt & Quist, 
2011). While several convincing conceptualisations and case studies exist (Grin et 
al., 2010; Loorbach & Rotmans, 2010; Voss & Bornemann, 2011), more research is 
needed to uncover the contingent nature of their application in particular contexts. 
Such research would include inquiry into prior knowledges and beliefs of 
participating actors, the actual role of process and its sequencing and scaffolding 
(which may be extensive). To date, studies in sustainability transition spheres 
towards these ends are rare (see Forrest and Wiek (2014) for an exception). By 
complementing these contributions, the search for evidence-based approaches 
(Caniglia et al., 2017) would potentially benefit in two different ways. Firstly, from 
greater explanation on the level of how and why certain outcomes were produced 
by certain processes in particular contexts (Pawson & Tilley, 1997).  Secondly, such 
research would allow for a more theoretical understanding and meaningful transfer 
across cases on a level of generative mechanisms.  
Although the importance of social learning has received considerable attention in 
the context of transitions research (Robinson, 2003; van de Kerkhof & Wieczorek, 
2005; Rotmans & Loorbach, 2008; Voss & Bornemann, 2011), some aspects of it 
are not well conceptualized for empirical analysis and/or development of theory fit 
for the phenomenon under study (Pahl-Wostl, 2009; Reed et al., 2010; Bos, Brown, 
& Farrelly, 2013; Beers, Mierlo, & Hoes, 2016; Van Poeck, Östman, & Block, 
2018). Little emphasis is put on understanding and explaining how processes of 
social learning unfold in sustainability transitions (Van Poeck et al., 2018). In 
particular, there is a call for engaging with questions related to how one might tap 
into the potential of processes that facilitate social learning that is also 
transformative and capable of expanding current knowledge boundaries (Lotz-
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Sisitka, Wals, Kronlid, & McGarry, 2015; Engeström, 2016; Macintyre et al., 2018). 
These questions are commonly present and increasingly addressed in the context of 
Education for Sustainable Development (UNESCO, 2014) and related research 
(Wals & Jickling, 2002; Cortese, 2003; Sterling, 2011; Barth & Michelsen, 2013; 
Lotz-Sisitka et al., 2015).  
The purpose of this thesis is to contribute knowledge on how societal transitions can 
be guided into desirable and sustainable pathways, acknowledging that such 
processes presuppose social learning. Given this ambition, this thesis contribution 
is twofold. Firstly, it suggests approaches that integrate the concepts of sustainability 
and transition. Secondly, it critically evaluates and further develops a backcasting-
from-principles process in reflexive governance discourse. 
 Research questions 
As mentioned above, this thesis primarily engages with topical aims of how 
sustainability can be approached in a meaningful way in the context of transition, 
through the evaluation and development of process-methodological approaches for 
guiding societal transitions into sustainable and desirable pathways. With a focus on 
backcasting from principles, the topical aims are explored in three interrelated ways 
by engaging with the following research questions3:  
i. How can a learning environment create value in support of society’s 
sustainability transitions inside as well as outside higher education 
institutions? And what would such learning environment mean for the 
students and stakeholders involved? 
ii. What are key capabilities of sustainability principles to support navigation in 
sustainability transitions? 
iii. How can a conceptual framework be created to inspire and support 
conversations on desirable and sustainable futures? 
Research questions i. and ii. have primarily been addressed in Paper I and II, where 
practical applications of backcasting from principles have been studied in two 
different contexts: 1) within higher education and 2) in a multi-stakeholder process 
related to regional climate policy. These studies and their guiding questions do not 
intend to determine whether the process studied works or not; they are instead based 
on a more nuanced understanding underpinned by critical realism (Danermark, 
Ekström, Jakobsen, & Karlsson, 2002; Sayer, 2002; Bhaskar, 2008) – what works, 
for whom, and why? (Pawson & Tilley, 1997). They also seek to explicitly relate to 
                                            
3 Partly modified in relation to their particular formulations in Paper I-III to provide better 
readability in the overall thesis. The research questions are presented in chronological order 
as they appear in the papers. 
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theories of learning. To date, Papers I and II have provided exploration and 
indications of effects of interest (including learning outcomes and transformative 
change), but it remains to be answered what it is that produces those effects. Inquiry 
into such questions will be made more explicit in the final papers towards the 
doctoral thesis. 
The third research question is primarily addressed in Paper III, which partly 
originated from insights during the analysis of data in Paper I and II. Simply put, it 
assumes that conversations on sustainable and desirable futures on a level of 
principles do not naturally ‘happen’, but demand scaffolding and support, not least 
to also become transformative. 
Part of this research has been conducted through inter- and transdisciplinary 
approaches where one listens to societal needs and challenges, co-designs 
approaches for handling the same and seeks to produce results that are useful for 
both societal and research practice (Klein et al., 2001; Hirsch Hadorn, 2008; Talwar, 
Wiek, & Robinson, 2011; Lang et al., 2012; Brandt et al., 2013; Lotz-Sisitka et al., 
2016; Scholz, 2017). This approach to research also draws on ‘mode-2’ (Gibbons et 
al., 1994) and post-normal science (Funtowicz & Ravetz, 1993). 
The choice of sustainability transitions as the main object of this thesis deserves 
some comment. Sustainability can be considered an ‘essentially contested’ object, 
containing normative, ethical and moral ideals, whose particular meaning deserves 
to be negotiated in its particular time and place (Jacobs, 1999; Robinson, 2004). 
Transitions represent more fundamental processes of societal change that inherently 
create ‘winners’ and ‘losers’ (Shove & Walker, 2007; Meadowcroft, 2009). Such 
processes of change may be considered undesirable as they challenge assumed 
abilities of societies to be in control, yet they are often argued inevitable in our 
current times: either as the deliberate response in properly handling the challenges 
(and responsibility) of sustainability, or as a consequence when facing the effects of 
not handling sustainability properly (as is often the case in climate change discourse) 
(Elzen, Geels, & Green, 2004; Grin et al., 2010; Swilling & Annecke, 2012; Fazey 
et al., 2018). 
The emphasis on developing methodological approaches for engaging with 
transitions has been influenced by three interlinking trends at science-society 
interfaces: 1) the societal concern of and attempts to respond to sustainability 
challenges in meaningful ways, 2) the growing field of sustainability transitions 
research (Markard et al., 2012; STRN, 2017) and the 3) emerging need to engage 
with and potentially develop concepts of learning that are relevant for transitional 
processes of change.  
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 Context of the research 
The cases in this thesis are situated in West Sweden with a particular focus on socio-
technical transitions to sustainability. Sweden experiences a relatively high level of 
social welfare, and systems seeking to fulfil societal functions such as energy, 
mobility and food do in general ‘work’. However, such systems are both dependent 
on processes considered unsustainable in the long run, as well as subject to 
continuous incremental and (potentially) disruptive change in relation to e.g. 
technology, infrastructure, policy, markets, legislation, norms, knowledge and 
behaviour that make up these socio-technical systems. 
Finally, my formal training is in engineering but I have always been interested in 
the social4. I am part of a research group at Physical Resource Theory ‘Guiding 
Sustainability Transitions’ that is also part of the bigger research node of Chalmers 
Initiative for Innovation and Sustainability Transitions. 
Attempts are also in the making of doing comparative work beyond the context of 
Sweden, so far in collaboration with research situated in South Africa and Canada. 
The remainder of this thesis is structured in the following way. In Chapter 1, I 
introduced the central discourse in which this thesis is situated, which included an 
outlining of research gaps, problem and purpose statement, research questions and 
context of the research. In Chapter 2, I elaborate on central theoretical considerations 
within this thesis, with particular focus on sustainability, transitions and learning. 
Chapter 3 specifies the overarching methodological approach guiding this thesis and 
outlines the specific methods employed in this thesis. Chapter 4 comprises a 
summary of the primary results generated by papers I, II and III, In Chapter 5, these 
contributions are then discussed as a whole, before pointing towards implications 
for practice, limitations and ideas for future research. This thesis then closes in 
Chapter 6 with a short conclusion of the completed research to date, and reconnects 
with the research aim and questions that were introduced in Chapter 1. 
                                            
4 N.b. that his does not necessarily make my work fall into the category of social 
engineering 
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 Theoretical background 
The following chapter aims to introduce the reader to key concepts of this thesis, 
with an emphasis on sustainability, transitions and learning (Figure 1).  
This chapter seeks to provide a sufficient overview of sustainability, transitions and 
learning as central theories and concepts of this thesis, all of which the reader has 
been introduced to in Chapter 1. Whilst I acknowledge that this is not the first time 
these have been considered in combination, I maintain that this combination 
arguably remains underexplored (Pahl-Wostl, 2009; Beers, Mierlo, & Hoes, 2016; 
Macintyre, Lotz-Sisitka, Wals, Vogel, & Tassone, 2018). 
 Sustainability  
Humanity is suggested to live in a new era of the Anthropocene (Crutzen, 2002) 
where human activity is the main driver for planetary change. Most conceptual work 
on sustainability (and sustainable development) relates to policy advancements via 
work by the United Nations (UN) and associated bodies. These include (to name a 
few): the acknowledgement of unsustainable human interactions with the 
environment (UNEP, 1972), inter- and intra-generational justice and human needs 
(WCED, 1987), the three dimensions: social, ecological, economic (UNCED, 1992; 
United Nations, 2002) and the more recent Agenda 2030 with the 17 Sustainable 
Development Goals (United Nations, 2015) also acknowledging the Paris 
Agreement on climate change (UNFCCC, 2015). 
Within the sustainability discourse, research contributions that have achieved much 
attention over the last 30-50 years include the ‘Spaceship earth’ (Boulding, 1966), 
Figure 1 – This thesis integrates concepts of sustainability, transitions and 
learning, and it has backcasting from principles as the primary object of 




Limits to Growth (Meadows, Meadows, Randers, & Behrens, 1972), the ‘steady-
state economy’ (Daly, 1973), ecological footprint (Wackernagel & Rees, 1998), 
planetary boundaries (Rockström et al., 2009) and the ‘doughnut’ (Raworth, 2012). 
A key realization within this discourse is that the societies we have built up and live 
in are dependent upon certain processes to satisfy our needs (and desires (Bauman, 
2000)), and that such processes may in turn be dependent on finite resources and 
produce various side-effects in society and nature. This coupled interaction – 
between societal demands and resources that sustain them – produce undesirable 
effects such as climate change, social injustice and biodiversity loss. The 
aforementioned challenges are typically characterised as being complex, systemic 
and long-term (Holmberg, 1995; Hopwood et al., 2005; Sneddon, Howarth, & 
Norgaard, 2006; Waas et al., 2011). 
This thesis sees sustainability as an inviting concept for those who share the concern 
about the possibilities for human and planetary flourishing over time. It is 
recognized that sustainability is an essentially contested concept containing moral 
and ethical ideals that need to be negotiated in their particular time and place 
(Jacobs, 1999). It is commonly argued that sustainability is to be considered a 
moving object, and is more about process than end-states. Such processes can still 
be informed by knowledge including e.g. social, ecological and economic 
consequences of various actions in society (Cf. Robinson (2004)). 
Understanding and explaining change at meso-level systems is the primary object 
of focus in sustainability transitions research (STRN, 2017). The ‘meso-level’ 
operates in between and complements ‘macro-level’ approaches to societal change 
and sustainability (e.g. exploring questions related to capitalism and modernity) and 
‘micro-level’ approaches (e.g. exploring questions related to individual behaviour). 
 Transitions 
As mentioned in the introduction of this thesis, a starting point in transitions research 
is that many of the sustainability challenges we face are due to unsustainabilities in 
socio-technical production and consumption systems. These systems are configured 
around elements of technology, infrastructure, policy, markets, legislation, norms, 
knowledge and behaviour (Geels, 2002, 2011). They are typically characterised by 
various ‘lock-in’ effects making development and realignment rather path-
dependent and incremental, primarily due to vested interests, economies of scale and 
sunk investments (Geels, 2002; Grin et al., 2010; Smith et al., 2010).  
A key assumption is that that incremental change provides insufficient potential for 
achieving sustainability in time in most socio-technical systems (primarily in the 
western world). Rather, transitions are needed into new systems configurations 
(innovation at a systems level) (Elzen et al., 2004; Elzen & Wieczorek, 2005). 
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Transitions hence represent deeper and more radical transformative change of 
societal systems, and are typically long-term, contested and open-ended processes 
that span across various actor-groups, levels and domains (Markard et al., 2012; 
Loorbach et al., 2017).  
Transitions are often considered emergent processes, attributed with the 
characteristics of complexity, uncertainty and ambiguity (Rotmans & Loorbach, 
2008; Schot & Geels, 2008; Sharpe, Hodgson, Leicester, Lyon, & Fazey, 2016). 
These characteristics make transitions ‘unmanageable’ as they cannot be controlled 
and planned in a traditional sense (Cf. Rittel & Webber, 1973; Funtowicz & Ravetz, 
1993). Rather, it is said that transitions can be influenced (Rotmans et al., 2001). 
Attempts to understand and influence transitional dynamics typically complement 
conventional governance approaches with ‘reflexive modes’ of governance (Smith 
et al., 2005; Voss et al., 2006; Rotmans & Loorbach, 2008). Such approaches 
emphasise collective learning and experimentation while seeking to coordinate 
actors and resources towards strategic ‘acupuncture interventions’ (Loorbach, 2014) 
that induce, guide and accelerate transitional processes of change into sustainable 
and desirable pathways. 
 Learning 
Sustainability transitions both come about and are be mediated by interactions 
between technology, policy/power/politics, economics/business/markets, and 
culture/discourse/public opinion (Geels, 2011). From this understanding, one might 
perceive, analyse or even presuppose sustainability transitions to be processes and 
challenges of learning (Holmberg, 1995; Wals, 2009; Macintyre et al., 2018). In 
particular, the interactive element of these learning processes implies that it is 
learning that is social – taking place not only within the cognitive domains of the 
learner, but also in relations and structures including the development and 
negotiation of novel and shared practices (Lave, 1991; Wenger, 1998; Sfard, 1998), 
change in understandings, meanings, norms, identities and cultures (Pahl-Wostl, 
2009; Reed et al., 2010; Engeström & Sannino, 2010; Macintyre et al., 2018). 
Most advances (and research mobilization) within the learning sciences have been 
within formal educational settings (Engeström, 2016). Yet, cases of transition can 
arguably be analysed as a process of learning in informal settings beyond those 
which takes place in the context of the classroom. Here, learning can be understood 
as the situated and unfolding process when engaging with authentic and unscripted 
problems (Budwig, 2015) and as an open-ended search and exploration (Cf. March, 
1991). Typically, it has not been established in advance what is to be learnt; rather, 
it is an emergent property of the process (Engeström, 1987, 2016). 
Theoretical background 
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Within sustainability spheres, a focus on learning is most clearly articulated within 
Education for Sustainable Development (ESD), Environmental Education and 
Sustainability Education. In an expert review, Tilbury (2011, see p. 8) 
conceptualizes such learning to include processes of learning: (1) about sustainable 
development, (2) to ask critical questions, (3) to clarify one’s own values, (4) to 
envision more positive and sustainable futures, (5) to think systematically,  (6) to 
respond through applied learning, and, (7) to explore the dialectic between tradition 
and innovation. 
 Backcasting from principles 
Reflexive governance approaches often draw from methodologies of backcasting 
(see further Quist, Wittmayer, Van Steenbergen, and Loorbach (2013)). In short, 
backcasting seeks to articulate desired futures and analyse how they might be 
achieved (Robinson et al., 2011). In this sense, backcasting complements 
forecasting approaches that ask questions concerning ‘what will happen?’ and 
scenario approaches asking questions about ‘what could happen?’, with the more 
explicit normative orientated question of ‘what should happen?’ (Robinson, 1990; 
Dreborg, 1996; Holmberg, 1998; Vergragt & Quist, 2011). Backcasting is 
considered particularly useful when (Dreborg, 1996, p. 816): 
- “the problem to be studied is complex, 
- there is a need for major change,  
- dominant trends are part of the problem,  
- the problem to a great matter is a matter of externalities, 
- the time horizon is long enough to allow consdierable scope for deliberate choice” 
Backcasting from principles (Holmberg, 1998) is a particular approach to 
backcasting (Figure 2) that does not seek to envision desirable and sustainable future 
situations in detail. Rather, it articulates the future on a level of sustainability 
principles as a frame for many possible desirable futures (Holmberg & Robèrt, 
2000). Over the years, this approach has been applied in a number of sustainability 
transition processes in various contexts and at different scales and levels (see 
Broman and Robèrt (2017) for an overview). 
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The process outlined in Figure 2 is often preceded with the formulation of a ‘meta-
question’ that is open and inviting, yet focussed around a thematic object such as an 
area, system or issue to be handled. This thematic focus become the starting point 
for the invitation of relevant actors to co-create and explore. Such thematically-
centred exploration takes place in a process guided and scaffolded by the 
backcasting steps, whereby associated tools are chosen based on the particular 
context, theme and purpose of the process.  
2. Analyse gaps between the present 
situation and the sustainable future 
1. Frame conditions for a sustainable 
future on a level of principles 
3. Identify leverage point interventions for 
bridging the gaps 
4. Create strategies for realizing the 
leverage point interventions 
Figure 2 – Sequential steps in backcasting from principles, building on 




This chapter is an attempt to make explicit the methodological approach, its 
theoretical basis, and the specific research methods employed in this thesis. 
Methodology can be considered that which lies in between philosophies of science 
and the methods and procedures used to guide particular studies. Considering 
science as a social activity (e.g. Mendelsohn, 1977), questions on methodology and 
methods become practical questions, to be considered in relation to the character of 
the research object and purpose of the investigation (Danermark et al., 2002). 
I primarily draw from a critical realist ontology assuming a reality independent of 
human thought including structures and mechanisms with the power of making 
things happen in the world, that we may or may not observe, experience and 
understand (Bhaskar, 2008). From this perspective, knowledge about reality is 
dependent on our language and the concepts we make, hence theory-laden and 
theory-dependent (Kuhn, 1970; Popper, 1972). Theory, in turn, is abstraction from 
concrete observable reality into ordering frameworks, conceptualizations, 
hypotheses or explanations (Danermark et al., 2002).  
I have studied social settings, whose complexity arguably makes it difficult, or even 
impossible, to control all variables of interest across levels ranging from individuals, 
via groups and organizations to societies. For this reason, and in line with the 
research questions stated in the introduction, I have relied predominantly on a 
qualitative research approach. 
Qualitative research is oriented towards questions of ‘how’ and ‘why’, where one 
seeks to understand how people experience phenomena in the world. To better 
understand the nature of qualitative research, it is often contrasted with quantitative 
research that commonly works with (including but not limited to): (1) numbers 
rather than words, (2) large and random samples rather than small and non-random 
samples, (3) hypothesis testing rather than exploring experiences, (4) deduction 
rather than induction, and (5) with roots in positivism rather than interpretivism 
(Merriam, 1998; Bryman, 2012).  
Emphasis in this thesis has been on understanding the meanings that actions, 
processes and events have for participants, and seeking explanations of what 
produces those5. Such explanations demand inductive and deductive thought 
operations to be complemented by abductive and retroductive reasoning 
(Danermark et al., 2002; Sayer, 2002). Further, as qualitative research is often put 
                                            
5  See 5. Discussion and in particular the section on further research as this mode of 
explanation is yet to come 
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in opposition with quantitative research rather than considered complementary, 
these authors introduce the notions of intensive and extensive research procedures 
to transcend the divide. Typical research questions for intensive research focus on 
how a process works in a particular case or a small number of cases, and what 
produces certain changes in relation to what people did.  In extensive research one 
typically searches for regularities, common patterns and distinguishing features of 
populations and how widely certain characteristics are distributed or represented 
(ibid.). 
In terms of specific qualitative methods, case studies and ethnography are 
considered well-suited for acquiring knowledge about mechanisms whose effects 
may vary depending on context or circumstances (Pawson & Tilley, 1997; 
Danermark et al., 2002). In this thesis, a case study approach (Stake, 1995; Bassey, 
1999; Flyvbjerg, 2006) has primarily been used to explore the broader phenomenon 
of backcasting, where the choice of case has been based on accessibility. 
Ethnography is useful for studying social processes in authentic settings as they 
unfold. In line with an ethnographic tradition, data was collected through 
observations of actions and interactions in natural settings and complemented with 
semi-structured interviews, focus group interviews, surveys, and documents. Data 
analysis has primarily built upon inductive thematic formation (Aronson, 1995; 
Braun & Clarke, 2006), which have then been contrasted with study purposes and 
theoretical frameworks for interpretation, re-contextualisation and explanation. Key 
criteria during these procedures have been validity, trustworthiness and 
transparency.
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  Summary of appended papers 
Below the three papers included in this thesis are briefly summarized. In the next 
chapter, I discuss the main contributions of the thesis as a whole, as well as 
implications for practice, limitations and ideas for future research. 
 Paper I 
The purpose of the first paper of this thesis (Larsson & Holmberg, 2018) was to 
position Challenge Lab in an Education for Sustainable Development (ESD) 
discourse, and make an initial investigation into what the engagement in the Lab 
means for the students as well as the stakeholders involved. Challenge Lab is an 
arena guided by a backcasting approach and situated in the context of higher 
education. This arena seeks to create space for and support students in developing 
leadership skills essential for sustainability transitions. 
Challenge Lab represents a particular type of institutional innovation that seeks to 
situate the ’classroom’ in-between the different university departments, and in-
between the university and societal actors, including the private- public sector, civil 
society and NGOs. The space for learning becomes the situated setting in which 
students engage with authentic problems (complex sustainability challenges) in an 
authentic context (e.g. multi-stakeholder collaboration, in-between organizations). 
Apart from its direct educational dimension, Challenge lab also signifies a strategic 
move for Higher Education Institutions (HEIs) to build capacity in handling societal 
challenges in collaboration with stakeholders in society, integrating functions of 
research, innovation and outreach. Challenge Lab is structured around a backcasting 
from principles approach (Figure 2), where each step is accompanied by an outside-
in and an inside-out dimension, and where outside-in refers to the ‘objective’ reality 
external to self, and inside-out refers to one’s ‘subjective’ inner realities. Both are 
acknowledged and argued to be important in transitional processes of change 
(Holmberg, 2014). 
ESD seeks to integrate sustainability into teaching and learning, empower learners 
to take action for the same (UNESCO, 2014), and challenge the way educational 
institutions are structured (Cortese, 2003; Lozano, 2006). ESD pedagogies often 
attempt to engage students in inter- and transdisciplinary processes with deep 
student engagement (Vare & Scott, 2007; Sterling, 2011; Lotz-Sisitka et al., 2015). 
Despite these ambitions, most ESD initiatives involve students as knowledge 
consumers rather than knowledge producers (Tilbury, 2016). Moreover, most 
research on innovative learning environments in this area is primarily conceptual or 
descriptive, with empirical studies primarily using a quantitative post-evaluation 
approach, focusing on student satisfaction (ibid.). 
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Using a case study approach (Bassey, 1999) in combination with ethnographic 
methods, this study analysed three student cases in-depth. Data was collected 
through process-related documents of Challenge Lab, published master’s theses, 
observations, group and individual interviews (semi-structured), and a questionnaire 
administrated to the main involved stakeholder(s). 
Results suggest that the students managed to achieve meaningful learning in terms 
of tools to navigate openness and uncertainty, self-awareness and empowerment, 
while also creating value for stakeholders in society by taking temporary ownership 
of ‘in-between issues’, building social trust and relations, and challenging 
underlying assumptions. While this study is to be considered an initial attempt to 
evaluate a lab-based learning environment engaging with sustainability transitions, 
some results may serve as inspiration for the design of similar lab-based initiatives 
in other contexts. It also, in line with Tilbury (2016), highlights the potential value 
of acknowledging students as a particular societal actor with relatively unique 
capabilities to contribute to sustainability transitions. 
 Paper II 
The purpose of the second paper in this thesis  (Larsson & Holmberg, 2019) was to 
test and look more specifically into the potential of sustainability principles to 
navigate and guide transitional processes of change.  
It studied a regional climate strategic process in West Sweden. The process engaged 
some 100 stakeholders following a participatory backcasting from principles 
approach to identify areas of intervention for ensuring a desirable and sustainable 
low-carbon transition of the region. 
The consideration of sustainability transitions as complex, uncertain and ambiguous 
processes of change imply that decisions and actions have to be made under 
‘wicked’ circumstances (Cf. Rittel & Webber, 1973; Funtowicz & Ravetz, 1993; 
Rotmans et al., 2001). To navigate and make sense under such conditions, principles 
might work to support purposeful thinking, action and reflection (Holmberg & 
Robèrt, 2000; Patton, 2017).  
It first theorized potential capabilities of principles, and then compared those with 
data from the regional climate strategic backcasting process. It followed an 
exploratory case study approach to reduce bias towards initial propositions on what 
principles might be capable of doing, drawing from data sources including a pre-
post evaluation survey adapted from Walter, Helgenberger, Wiek, and Scholz 
(2007) and Wiek, Talwar, O’Shea, and Robinson (2014), process-related 
documents, participant observation and semi-structured interviews.  
This study identified effects related to the principles-oriented approach among the 
participating actors, and perhaps more interestingly on the level of the project group 
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who organized the sessions, building on the view of backcasting as a process of 
social learning (Robinson, 2003). 
The study was concluded by the formulation of a set of hypotheses on capabilities 
of principles, that under favourable circumstances might prevail: 1) thinking beyond 
what currently is (escaping present unsustainable systems), 2) thinking broad 
(considering several sustainability aspects in parallel), and 3) thinking together 
(creating shared meaning of different concepts) about sustainability. The hypotheses 
were then positioned within topics in sustainability transitions- and related research, 
before ideas for further research were suggested. These included critical scrutiny of 
the hypotheses formulated and in-depth studies into the conditions and mechanisms 
of principles-oriented work. 
 Paper III 
The purpose of the third paper in this thesis (Holmberg & Larsson, 2018) was to 
create a conceptual framework with a set of categories to support conversations on 
sustainability, consisting of the following categories: basic (seeking upstreams 
‘first-order’ mechanisms that are key for the dimension), sufficient (seeking to cover 
all major aspects of the dimension), and non-overlapping (seeking internal 
homogeneity and external heterogeneity (Patton, 1990)). 
The study partly builds on a need identified in the first two studies of this thesis, 
namely how to better inspire and support conversations on desirable futures. Such 
conversations play an essential role of backcasting processes while also being a key 
challenge in the same. 
It argues for the need to support conversations on sustainability whilst neither 
strongly prescribing what sustainability is and is not, nor leaving the term 
completely open to construct in each particular setting. This particular perspective 
is referred to as a ‘balanced approach’. A set of choices were then made and argued 
for, relating to the dimensional-approach towards sustainability and the search for 
categories with the criterion of being basic, sufficient and non-overlapping. Existing 
frameworks and pre-established categorisations were collected through a qualitative 
literature review, and thematically analysed in relation to the basic, sufficient and 
non-overlapping criterion.  
Through a qualitative literature review, thematic analysis and contextualisation, this 
study reviewed and mapped contributions on social, economic, ecological and 
‘human needs and wellbeing’ sustainability into a conceptual framework, visualised 
as a lighthouse (Figure 3). 
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The lighthouse may be of value in processes guiding (socio-technical) transitions 
towards sustainability in three different ways: (1) by attempting to bridge the issue 
of transition with that of sustainability, (2) as part of a backcasting process, and (3) 
in modes of transdisciplinary research where relevant actors take part of the 
conversation. 
  
Figure 3 – The conceptual framework visualized in a ‘lighthouse’ model aims to 
inspire and support conversations on sustainable futures. On top of the lighthouse 
lies the human needs and wellbeing dimension. Depending on how these needs are 
met, this dimension influences the other dimensions, and provides direction and 
purpose. The lighthouse rests on the ecological dimension. The social and 
economic dimension are understood as structures combining the two other 
dimensions, and are also in themselves critical for sustainability. The lighthouse 
might be especially useful in backcasting processes. Needless to say, there are also 
interdependencies between the dimensions, and to be relevant the categories must 
continuously be revised. 
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 Discussion 
Below, I discuss the main contributions of this thesis, implications for practice, 
limitations and areas for further research. The purpose of this thesis was to 
contribute knowledge on how societal transitions can be guided into desirable and 
sustainable pathways, acknowledging that such processes presuppose social 
learning. It engaged with topical aims including how sustainability can be 
approached in a meaningful way in the context of transitions, and sought to evaluate 
and develop process-methodological approaches for guiding societal transitions into 
sustainable and desirable pathways. 
 Contributions 
This thesis includes the empirical evaluation of backcasting processes in particular 
contexts, and development of tools that may be used within and beyond backcasting 
settings. In this way, it contributes to research on and development of transition 
governance frameworks. More concretely, contributions include positioning and 
evaluation of a specific curriculum innovation initiative (Challenge Lab) into the 
context of ESD (Paper I), development of hypotheses on capabilities of 
sustainability principles (Paper II), and a conceptual framework to provide structure 
in inspiring and supporting conversations on sustainable and desirable futures 
(Paper III). 
In particular, contributions to transition governance frameworks have been made on 
a level of process. The idea of ‘staying with the question’ has been considered a key 
potential to unlock transformative potential (if any) in backcasting, which at the 
same time has been identified as a key difficulty in such processes. Similar 
phenomena have been reported in previous research on backcasting and scenario 
work, where bias towards the present and the past seems to limit transformative 
thinking about the future (Ascher, 1979; Ringland, 2002; Vergragt & Quist, 2011). 
Paper II sought to unpack what potential principles hold and Paper III developed a 
coherent framework to balance the tendency of ‘running for solutions’ with ‘staying 
with the question’ related to the purposes and directionality of transitions. 
Transformative social learning has been argued to be key for meaningful navigation 
in sustainability transitions. Within ESD, there are calls for open-ended learning 
processes with active involvement of students in real-world processes. The study of 
Challenge Lab (Paper I) highlighted some key aspects when designing such learning 
environments that ‘remove unnecessary uncertainties’ while, in line with the 
reasoning by Bjork and Bjork (2011), ‘maintain desirable difficulties’.  
Methodologically, this thesis contributes insights on how to evaluate transition 
initiatives that consider societal effects as well as the linking of effect to process. In 
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Paper II as well as in Paper III, we see the promise of realist evaluation (Pawson & 
Tilley, 1997) to guide future studies in relation to the questions asked in the field of 
sustainability transitions and learning, not least questions related to studies on the 
application of reflexive governance frameworks. 
 Implications for practice 
Paper III presents a ‘lighthouse’ framework that may provide structure in 
conversations about desirable futures that are part of most backcasting processes. It 
seeks to approach sustainability in what we referred to as a ‘balanced approach’, 
meaning that the concept of sustainability is left open to invite for discussion, yet 
categories are provided to inspire and support the discussions.  
The generative potential of backcasting implies that engagement with the process – 
where much is specified, pre-defined and controlled in terms of delivery, what is to 
be learnt etc. – may hinder its transformative potential. Consequently, facilitators 
should seek to create safe spaces (Senge, Hamilton, & Kania, 2015) for the process 
and specify enough structure to get started, but no more. 
While the (theoretical) potential of backcasting arguably is about first articulating 
desirable futures (where to go and why) before identifying ways of attaining them 
(how), there seems to be a tendency in such processes to suggest solutions rather 
than to discuss questions related to what makes certain futures sustainable and 
desirable. The balancing of this tendency calls for careful scaffolding through skilful 
facilitation.  
The design and setup of transition initiatives presented in Paper I and Paper II 
provide concrete examples of process designs in particular contexts. However, at 
this stage little can be said with more certainty about the conditions and mechanisms 
that make the process studied work (or not). 
 Limitations 
Paper III seeks to provide a categorisation of central concepts present in 
sustainability discourse that are basic, sufficient, and non-overlapping. To be able 
to contribute something more concrete to the multi-faceted field of sustainability, it 
was in this particular study necessary to make a series of assumptions and choices. 
Accordingly, the lighthouse framework must be considered as a result from the 
methods applied in combination with these choices, where it is acknowledged that 
it represents one particular approach, among many, to sustainability.  
Paper I and II represent case-based approaches, and I make no strong claims of 
generalizability beyond the cases studied in these papers. Rather, they are studies 
from a particular context valuable in their own right (Flyvbjerg, 2006). I plan to seek 
generalization on a level of generative mechanisms (Danermark et al., 2002) in the 
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two planned final studies towards my doctoral dissertation (see Future research), 
and I refer to the discussion and method chapters of these papers for more in-depth 
discussions on the limitations and reflections of the studies made. 
Methodologically, there is potential to complement these case studies with further 
work on the conditions and mechanisms making these processes work and not work, 
hence opening up the ‘black box’ of process. Process is emphasised among the more 
prescriptive sustainability transition researchers, with several questions remaining 
to be answered, including the distinction between process and context, what it is that 
produce certain changes, and the role of process sequencing.  
 Future research 
As argued in the introduction, the many designs and frameworks for engaging with 
sustainability transitions that prevail in literature seldom provide insights into the 
contingent nature of its application in its particular context, or the prior knowledge 
and beliefs of participating actors. The emphasis on evidence-based approaches is 
of little help for knowledge transfer if: (1) evidence is solely based on evaluation of 
outcomes and impacts from various approaches, (2) evidence is at best in relation to 
certain intents, and (3) the approach is not seeking attribution or explanation on the 
level of how and why particular effects were produced.  
The future research avenues I have identified towards the doctoral thesis primarily 
relate to the underpinning of research and methodological development in critical 
realism. This metatheory will guide an in-depth evaluation and cross-case analysis 
to open up the ‘black box’ on a level of mechanisms that might explain what is 
actually ‘going on’ in the processes studied. 
The focus on mechanisms seeks a form of causal explanation that is in contrast to 
the approach of causation that seeks regularity between events. Instead, mechanism 
understandings consider objects and social relations to have causal powers that may 
or may not produce regularities that can be observed. The focus of research is here 
on methods that establish the qualitative nature of such objects and what they are 
capable of doing (Sayer, 2002; Maxwell, 2004).  
From the perspective of realist evaluation (Pawson & Tilley, 1997), one may start 
with the view that a certain backcasting process design represents a certain 
programme logic based on a set of intents. Yet, this design and traditional 
quantitative approaches to evaluation say little about how the process actually 
unfolds in reality – how it is experienced by participating actors. To mitigate this 
gap, realist evaluation focuses on how and why certain effects were produced by 
engaging with the following set of questions: what works, for whom, in what 
circumstances, in what respects, to what extent, and why? (ibid.). Studying the 
mechanisms behind such processes involves studying the interplay the resources 
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made available to people by the programme and the responses by people when 
engaging with those resources (Dalkin, Greenhalgh, Jones, Cunningham, & 
Lhussier, 2015). 
Realist evaluation acknowledges that outcomes of interest (intended, unintended) 
are produced in context by certain mechanisms, so the focus of this kind of 
evaluation research is on so called context-mechanism-outcome (C-M-O) chains 
(Figure 4). While the design of a certain intervention is specific to each particular 
context, the mechanisms underlying a certain intervention may be generalizable 
across contexts, making it possible to transfer knowledge via mechanisms.  
This view has important implications for practice. What ‘triggers’ a mechanism may 
differ between contexts and people, and programmes aiming for the same 
mechanisms may have different designs in different places (Pawson & Tilley, 1997), 
meaning that there can be no such thing as a universal ‘best practice’. 






Programme theory and 
methodology ‘locus of control’ 
Figure 4 – Conceptual model representing primary interactions between 
programme theory (logic and design), actor beliefs, context, mechanisms and 
outcomes. The ‘locus’ refers to what programme designers typically can control 
(Programme theory and its translation into design with concrete resources made 
available to participating actors). N.b that the programme design may in itself 
take context and actor beliefs into consideration, and that outcomes of 
programmes may as well influence context and beliefs. 
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 Conclusion 
This chapter draws some conclusions on the completed research to date, and 
reconnects with the research aim and questions that were introduced in the first 
chapter of this thesis. 
Contemporary sustainability challenges relate to unsustainabilities in present socio-
technical systems, which in many respects demand innovation on a systems level 
(transitions) for becoming sustainable in time (Elzen et al., 2004; Grin et al., 2010; 
Markard et al., 2012). Transitional processes of change imply actor-interaction 
across societal sectors and perspectives (Geels, 2011). Due to their complex, 
uncertain and ambiguous nature, such processes are preferably supported by 
process-methodological approaches such as reflexive governance frameworks that 
emphasise collective experimentation and learning  (Voss et al., 2006; Voss & 
Bornemann, 2011). 
This thesis has studied the potential of and contributed towards the further 
development of backcasting from principles as a particular approach to guide 
sustainability transitions. It suggests backcasting from principles as complementary 
to mainstream logics of negotiating goals, targets, measurement, follow-up and 
implementation of decisions, with logics of open-ended search, exploration, 
experimentation and creation guided by explicit purpose and direction to navigate 
transitions into sustainable and desirable pathways (Holmberg & Larsson, 2018).  
Backcasting starts with an articulation of desirable futures (Robinson et al., 2011) 
to provide purpose and direction of change, and was recently recommended by the 
Sustainable Development Solutions Network (SDSN, 2015) as an appropriate 
method to guide realisation of Agenda 2030 and the 17 Sustainable Development 
Goals. In backcasting, meaningful conversations on sustainable and desirable 
futures have been reasoned as key for successful collaboration with complex 
sustainability challenges. This thesis has suggested a ‘lighthouse’ framework (Paper 
III) for approaching sustainability in a way to support and inspire conversations on 
the concept that are both open and inviting for actors to construct meaning in their 
particular time and place, while also anchoring emergent understandings in key 
notions from sustainability discourses including aspects of social, ecological, 
economic, human needs and wellbeing.  
Most reflexive governance approaches include futures envisioning, but the way the 
future is approached and articulated, and its eventual implications in such processes 
are underexplored (van der Helm, 2009). This thesis looked into the idea of 
articulating sustainable and desirable futures on a level of principles, and subjected 
those ideas to empirical examination. Capabilities of (a set of) sustainability 
principles were reasoned to support thinking that goes beyond what currently is, that 
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is broad, and is together for shared meaning and understanding. These capabilities 
are suggested as a set of hypotheses for further inquiry (Paper II). 
The concrete cases studied in this thesis provide insights into backcasting from 
principles processes, including design characteristics, how they unfold, and process 
outcomes. Such processes have been studied in two contexts: (1) an arena creating 
space for students to lead sustainability transitions, and (2) in a regional multi-
stakeholder process related to climate policy. These studies represent initial attempts 
to better understand conditions and mechanisms into the kinds of learning that occur 
in these spaces, in particular in relation to Education for Sustainable Development 
and (transformative) social learning. In contributing to my doctoral thesis, these 
studies will be complemented with in-depth procedures drawing from realist 
evaluation (Pawson & Tilley, 1997), including cross-case analysis to ease the 
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